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(54) REFRIGERATING UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a trouble 
caused by the freezing of a cooled medium in a plate- 
type heat exchanger, in a conventional refrigeration unit 
using the plate-type heat exchanger as an evaporator. 
SOLUTION: In this refrigeration unit using the plate-type 
heat exchanger as the evaporator, a temperature of the 
cooled medium or the alternate characteristic relating to 
the same is measured every predetermined time by a 
measuring means, a temperature of the cooled medium 
or a value of the alternate characteristic after a 
predetermined time, is forecasted on the basis of the 
measurement results, and the operation of the 
refrigeration unit is stopped when a forecasted value is 
less than a freeze abnormality set value, whereby the 
trouble caused by the freeze of the plate-type heat 
exchanger can be surely prevented. 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the freezer which carries out heat exchange to a compressor, a condenser, an 
expansion valve, and a cooling medium-ed, connects the plate type heat exchanger which 
functions as an evaporator for refrigerant piping, and constitutes a refrigerant circuit A 
measurement means to measure the temperature of said cooling medium-ed, or the alternative 
property relevant to it for every predetermined time, The freezer characterized by having the 
control unit made to suspend operation of a freezer when the measurement value which said 
measurement means measures is inputted, the value of the temperature of said cooling medium- 
ed after predetermined time and said alternative property is predicted and this forecast becomes 
below the predetermined abnormality set point in freezing. 

[Claim 2] the alternative property relevant to said cooling medium-ed is the suction pressure of 
a compressor — the freezer according to claim 1 characterized by things. 

[Claim 3] the alternative property relevant to said cooling medium-ed is the suction temperature 
of a compressor — the freezer according to claim 1 characterized by things. 
[Claim 4] the alternative property relevant to said cooling medium-ed is a compressor operation 
current — the freezer according to claim 1 characterized by things. 

[Claim 5] Said control unit is a freezer given in one claim of claim 1 to claims 4 characterized by 
carrying out specified quantity reduction of the capacity of a compressor when it is predicted 
that said forecast becomes below the abnormality set point in freezing. 

[Claim 6] It is the freezer according to claim 5 characterized by a control unit stopping operation 
of a freezer when the forecast by the next measurement after carrying out specified quantity 
reduction of the capacity of a compressor becomes below the abnormality set point in freezing. 
[Claim 7] A freezer given in one claim of claim 1 to claims 6 characterized by using brine as a 
cooling medium-ed. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the freezer using the refrigerating cycle which 
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has a plate type heat exchanger as an evaporator. 
[0002] 

[Description of the Prior Art] Drawing 7 is the refrigerant circuit block diagram of the 
conventional freezer. In drawing 7 in 1 , a compressor and 2 a condenser and 3 whenever [ valve- 
opening ] A controllable expansion valve, The plate type heat exchanger which functions as an 
evaporator of a refrigerant in order that 4 may cool the water (or brine) of a cooling medium-ed, 
the thermometric element with which 7 detects the cooling-medium-ed outlet temperature of 
the plate type heat exchanger 4, and 12 are control units. While the measurement value of a 
thermometric element 7 is inputted, the comparison with the inputted measurement value and 
the freezing abnormal temperature set up beforehand, and in below freezing abnormal 
temperature, it is the control unit made to suspend a freezer. 

[0003] Next, it explains that the refrigerant in equipment flows conventionally [ above- 
mentioned ], In drawing 7 , after condensing the refrigerant breathed out from the compressor 1 
with the condensation machine 2, it is decompressed by the expansion valve 3 and flows into the 
plate heat exchanger 4. Carrying out heat exchange to a cooling medium-ed by the plate heat 
exchanger, the refrigerant which evaporated returns to a compressor 1 . In drawing 7 , an arrow 
head shows the flow of the above-mentioned refrigerant. 

[0004] Here, in order to prevent the blowout of the plate type heat exchanger 4 and the fall of a 
frozen ability mosquito resulting from water (or brine) being frozen inside the plate type heat 
exchanger 4 by the evaporation pressure drop, when it becomes below the freezing abnormal 
temperature that carried out the close mosquito of the temperature measured with the 
thermometric element 7 to the control unit 12, and the water (or PURAIN) side outlet 
temperature of the plate type heat exchanger 4 set up, operation of a freezer is suspended with 
a control unit 1 2. 

[0005] Control of a control unit 1 2 is performed as follows, as shown in drawing 8 . At step S2, a 
thermometric element 7 measures the temperature of a cooling medium-ed, and inputs into a 
control unit 12. At step S3, a control unit 12 measures the freezing abnormal temperature 
remembered to be the inputted measured value. If a measurement value is below freezing 
abnormal temperature, the halt command of a freezer will be taken out with step S4. Moreover, if 
higher than freezing abnormal temperature, it will return to step S2. 
[0006] 

[Problem(s) to be Solved by the Invention] Since the conventional freezer was constituted as 
mentioned above, it had the following problems. That is, since freezing protection control of the 
conventional plate type heat exchanger was control to which the abnormal stop of the 
refrigerator is carried out when not abnormality avoidance control but the water (PURAISHI) side 
outlet temperature of the plate type heat exchanger 4 results in the set point, it had the fault 
frozen before a plate type heat exchanger's stopping. Moreover, once the abnormal stop 
operated, there was a problem that an auto return was not carried out. 

[0007] This invention is made in order to improve the above-mentioned trouble, and it aims at 
offer of the freezer which prevents the occurrence of blowout accident of the plate type heat 
exchanger by freezing of the cooling medium-ed in the interior of a plate type heat exchanger. 
Moreover, even if it does not measure the temperature of a cooling medium-ed directly, it aims 
at offer of the freezer which prevents the occurrence of blowout accident of the plate type heat 
exchanger by freezing of a cooling medium-ed by measuring an alternative property. Moreover, a 
halt of the freezer by the abnormalities in freezing of a plate type heat exchanger can be 
avoided, and it aims at offer of the freezer which does not produce the problem of not carrying 
out an auto return, moreover — as a cooling medium-ed — brine — it aims at offer of an usable 
freezer. 
[0008] 

It is means] in order to solve [technical problem. In the freezer which carries out heat exchange 
of the freezer concerning claim 1 of this invention to a compressor, a condenser, an expansion 
valve, and a cooling medium-ed, connects the plate type heat exchanger which functions as an 
evaporator for refrigerant piping, and constitutes a refrigerant circuit A measurement means to 
measure the temperature of a cooling medium-ed, or the alternative property relevant to it for 
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every predetermined time, When the measurement value which a measurement means measures 

is inputted, the value of the temperature of the cooling medium-ed after predetermined time and 

an alternative property is predicted and this forecast becomes below the predetermined 

abnormality set point in freezing, it has the control unit made to suspend operation of a freezer. 

[0009] Moreover, the freezer of claim 2 makes the alternative property relevant to a cooling 

medium-ed the suction pressure of a compressor in the freezer of claim 1. 

[0010] Moreover, the freezer of claim 3 makes the alternative property relevant to a cooling 

medium-ed the suction temperature of a compressor in the freezer of claim 1. 

[001 1] Moreover, the freezer of claim 4 makes the alternative property relevant to a cooling 

medium-ed a compressor operation current in the freezer of claim 1. 

[0012] Moreover, in one freezer of claim 1 to claims 4, when a control unit predicts the freezer 
of claim 5 that a forecast becomes below the abnormality set point in freezing, it carries out 
specified quantity reduction of the capacity of a compressor. 

[0013] Moreover, when the forecast by the next measurement after the freezer of claim 6 
carried out specified quantity reduction of the capacity of a compressor in the freezer of claim 5 
becomes below the abnormality set point in freezing, a control unit stops operation of a freezer. 
[0014] Moreover, in the freezer of one claim of claim 1 to claims 6, brine is used for the freezer 
of claim 7 as a cooling medium-ed. 
[0015] 

[Embodiment of the Invention] It is the explanatory view in which gestalt 1. drawing 1 of 
operation is the refrigerant circuit block diagram of the freezer concerning the gestalt 1 of 
operation of this invention, and drawing 2 similarly explains control of the control unit of a 
freezer, and drawing 3 is drawing showing the flows of control of the control unit of a freezer 
similarly. A sign with the corresponding thing same identically to a Prior art is attached, and 
explanation is omitted. 

[0016] In these drawings, the pressure sensor for expansion valve opening control and 8 are the 
control units of a freezer, and the thermometric element for opening control of an expansion 
valve 3 and 6 are equipped with control-section 8a, comparator 8b, and 1st operation part 8c by 
5. Since the flow of a refrigerant is the same as drawing 7 of a Prior art, explanation is omitted. 
[0017] Hereafter, it describes about freezing protection control. For every fixed spacing delta t 
minutes, i.e., predetermined time, the thermometric element 7 which is a measurement means 
measures the outlet temperature of a cooling medium-ed, and sends the measured value of T 
degrees C to comparator 8b of a control unit 8. If comparator 8b measures abnormality set point 
Tin freezing 1 degree C (insurance is seen and it is set as high temperature whenever [ place 
constant temperature ] from the freezing temperature of a cooling medium-ed) remembered to 
be the inputted measured value of T degrees C and the measured value of T degrees C becomes 
less than [ abnormality set point Tin freezing 1 degree C ], delivery and control-section 8a will 
take out the halt command of ****** of a freezer for the result to control-section 8a by the 
input result. This is the same freezing protection control as the former. 

[0018] In addition to the above-mentioned freezing protection control, with the gestalt of this 
operation, the next control is performed further. For every fixed spacing delta t minutes, i.e., 
predetermined time, a thermometric element 7 measures the outlet temperature of a cooling 
medium-ed, and sends the measured value of T degrees C to 1st operation part 8c of a control 
unit 8. 1st operation part 8c memorizes the inputted measured value of T degrees C, and 
predicts outlet temperature Ttdegree C of the cooling medium-ed after predetermined time t 
minute progress, i.e., predetermined time, by straight-line approximation from the i-th measured- 
value Ti** and measured-value Ti-1 degree C of eye a time (i-1). When [ t-minute after the time 
of predicting ] Ttdegree C turns into abnormality set point Tin freezing 1 degree C whenever 
[ temperature measurement ] beforehand, a freezer is suspended as abnormalities in freezing 
after [ of the time of predicting ] t minutes. Moreover, operation of a freezer is suspended when 
becoming less than [ abnormality set point Tin freezing 1 degree C ] before t minutes pass, and 
it predicts. 

[0019] Drawing 2 explains the aforementioned control. In a measuring point A, the operation 
prediction temperature of the cooling medium-ed oft-minute after is size from the abnormality 
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laying temperature T1 in freezing like ** beforehand. Subsequently, beforehand, in a measuring 
point B, as shown in **, the prediction temperature oft-minute after is exactly set to Tl. Then, 
a freezer is considered as a halt after [ of a prediction time ] t minutes. Moreover, in a measuring 
point C, the prediction temperature of t-minute after becomes smaller than T1 beforehand. 
Then, since it becomes less than [ abnormality set point Tin freezing 1 degree C ] before t 
minutes pass, operation of a freezer is beforehand suspended in a measuring point C. 
[0020] The result of next prediction can be reflected in control by making spacing [ of 
measurement ] deltat smaller than the prediction time amount t, as it stopped by prediction of a 
measuring point C beforehand before the halt according to prediction of a measuring point B 
beforehand since spacing [ of measurement ] deltat makes it smaller than the prediction time 
amount t in the case of drawing 2 , when a temperature change is large, the prediction 
correspondence of the freezing of a plate type heat exchanger can carry out in advance, and the 
control effectiveness is large. However, spacing deltat of measurement may be made larger than 
the prediction time amount t, and if the conventional time between measurements is the same 
even if such, effectiveness is larger than freezing protection control of the former for predictor 
control. 

[0021] Beforehand, whenever [ temperature measurement ], as the above-mentioned flows of 
control by the operation are shown in drawing 3 , if it is step S2 and under compressor operation 
(i.e., a freezer) is operating, it is step S3 and delta t minutes pass since the last measurement 
(i.e., if it becomes thermometry time amount), a thermometric element 7 will perform a 
thermometry and will send measured value to the 1st operation part. At step S5, the 1st 
operation part calculates the forecast of t-minute after by straight-line approximation, and 
sends the result to control-section 8a. It is step S6, and control-section 8a measures forecast 
Ttdegree C and abnormality set point Tin freezing 1 degree C, it is step S7 and issues a halt 
command as mentioned above. 

[0022] With the gestalt of this operation, the outlet temperature of a cooling medium-ed is 
measured at the predetermined spacing, and it is at the measurement time, and since 
abnormality prediction in freezing after predetermined time is performed, before resulting in the 
abnormalities in freezing, a freezer can be suspended certainly and the blowout of the plate type 
heat exchanger 4 and the fall of a frozen ability mosquito resulting from water (or brine) being 
frozen inside the plate type heat exchanger 4 can be prevented. Moreover, since it carries out by 
doubling the conventional anti-freeze control, the dependability of a freezer improves by 
implementing the protection measure of a duplex. 

[0023] The operation of the aforementioned forecast may raise an approximation system more 
by curvilinear approximation by 3 or more point of measurement, without limiting to straight-line 
approximation, although an operation is comparatively easy for straight-line approximation. 
Moreover, with the gestalt of this operation, although the protection measure of a duplex is 
implemented, even if it does not perform the conventional abnormality control in freezing but 
performs only abnormality predictor control in freezing peculiar to the gestalt of this operation, 
the blowout of the plate type heat exchanger 4 and the fall of a frozen ability mosquito can be 
prevented enough. 

[0024] Gestalt 2. drawing 4 of operation is the refrigerant circuit block diagram showing the 
freezer concerning the gestalt 2 of operation of this invention, and, similarly drawing 5 is flows of 
control according the alternative property of the control unit of a freezer to measurement. With 
the gestalt of this operation, as shown in drawing 4 , it is installing the 8d of the 2nd operation 
part in a control unit 8, sampling the measurement value of the property of the operational 
status of a freezer to it, and performing abnormality prediction in freezing to it by the 8d of the 
2nd operation part. Other configurations are the same as the gestalt 1 of operation. 
[0025] As a property which shows the operational status of a freezer, it considers as the suction 
temperature or compressor operation current of the suction pressure of a compressor, and a 
compressor. The relation between these and the outlet temperature of the cooling medium-ed of 
the plate type heat exchanger 4 is recorded beforehand. It is set up, using the suction 
temperature or compressor operation current of the suction pressure of the compressor 
equivalent to the outlet temperature of the abnormalities in freezing, and a compressor as the 
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abnormality set point LP in freezing (insurance is seen and it considers as the set point which is 
[ whenever / place constant temperature ] equivalent to high temperature from the freezing 
temperature of a cooling medium-ed), and it memorizes to the 2nd operation part. That is, the 
suction temperature or compressor operation current of the suction pressure of a compressor 
and a compressor is selected as an alternative property relevant to the outlet temperature of 
the cooling medium-ed of the plate type heat exchanger 4. 

[0026] During freezer operation, in addition to the freezing protection control by detection of the 
outlet temperature of the plate type heat exchanger of the conventional cooling medium-ed, it is 
fixed spacing ** t minutes, namely, aforementioned property Di Hajime TA under freezer 
operation is sampled for every predetermined time. The performance-data measurement value 
after fixed time amount t minute progress, i.e., predetermined time, is predicted by straight-line 
approximation from measurement value LPi-1 of the measurement value LPi of the property data 
sampled to the i-th time with the control device 8, and the property day evening sampled to eye 
a time (i-1). When the forecast t-minute after the time of predicting turns into the abnormality 
set point LP in freezing, a freezer is suspended as abnormalities in freezing after [ of the time of 
predicting ] t minutes. Moreover, operation of a freezer is suspended when becoming below the 
abnormality set point LP in freezing before t minutes pass, and it predicts. 

[0027] The thermometric element 5 (it is also a thermometric element for opening control of an 
expansion valve 3 like a publication in the gestalt 1 of operation) which is specifically a 
measurement means to measure the suction temperature of a compressor in the refrigerant 
circuit Fig. of drawing 4 , The measurement value of the measuring instrument (with no 
illustration) which is a measurement means to measure the pressure sensor 6 (for it to be also 
the pressure sensor for opening control of an expansion valve 3 like a publication in the gestalt 1 
of operation) or compressor operation current which is a measurement means to measure the 
suction pressure of a compressor is set to the 8d of the 2nd operation part at delivery and the 
8d of the 2nd operation part. Similarly with 1st operation part 8c of the gestalt 1 of operation 
having carried out about measurement temperature The control by the control units 8, such as 
an official announcement of a shutdown command of the freezer by the operation of the 
straight-line approximate value of t-minute after and the relation between the approximate value 
of control-section 8a into which this was inputted, and the abnormality set point LP in freezing 
of each property, is the same as the gestalt of operation. Moreover, likeness ****** of size 
relation of time-between-measurements deltat and the prediction time amount t is the same as 
the gestalt 1 of operation. 

[0028] Although the flows of control of drawing 5 have indicated the example of measurement of 
the compressor suction pressure of a pressure sensor 6 as an alternative property, this of them 
is the same as that of the gestalt 1 of operation. Moreover, it is the same also about other 
alternative properties. 

[0029] Drawing 6 is a flow chart which shows the relation of three sorts of freezing protection 
control of the control device 8 of the gestalt of this operation. In drawing, a control unit 8 
suspends operation of a freezer, when there are abnormalities in freezing in order of the 
abnormality control in freezing by the temperature of a cooling medium-ed, the abnormality 
predictor control in freezing by the temperature of a cooling medium-ed, and the abnormality 
predictor control in freezing by the alternative property, as shown in step S3, S4, and S5 and S6. 

[0030] The property which show the operational status of a freezer choose with the gestalt of 
this operation , it measure by predetermined spacing delta t , and it be at the measurement 
time , and since the abnormality prediction in freezing after predetermined time t perform , 
before result in the abnormalities in freezing , it be the same as the gestalt 1 of operation that 
the blowout of the plate type heat exchanger 4 and the fall of a frozen ability mosquito resulting 
from being able to suspend a freezer certainly and water ( or brine ) be freeze inside the plate 
type heat exchanger 4 can prevent . Since in addition to freezing protection control of the 
gestalt 1 of operation the gestalt of **** operation also doubles control of the alternative 
property of the temperature of a cooling medium-ed and is performed, its dependability of a 
freezer improves by implementing the protection measure of Mie. 
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[0031] The operation of the aforementioned forecast may raise an approximation system more 
by curvilinear approximation by 3 or more point of measurement, without limiting to straight-line 
approximation, although an operation is comparatively easy for straight-line approximation. 
Moreover, with the gestalt of this operation, although the protection measure of a duplex is 
implemented, even if it does not perform the conventional abnormality control in freezing, and 
abnormality control in freezing of the gestalt 1 of operation but performs only abnormality 
predictor control in freezing peculiar to the gestalt of this operation, the blowout of the plate 
type heat exchanger 4 and the fall of a frozen ability mosquito can be prevented enough. 
[0032] The freezer of the gestalt of gestalt 3. book implementation of operation carries out the 
displacement control of a compressor, when the abnormalities in freezing are predicted in the 
abnormality predictor control in freezing of the gestalt 1 of operation, or the gestalt 2 of 
operation, and it predicts the abnormalities in freezing rather than controls to suspend operation 
of a freezer. Other configurations are the same as the gestalt 1 of operation, or the gestalt 2 of 
operation. 

[0033] Specifically, it carries out as follows. In drawing 3 of the gestalt 1 of operation, at step S6, 
if a forecast Tt is less than [ abnormality set point Tin freezing 1 ], the displacement control 
which carries out specified quantity reduction of the capacity from the operation capacity at 
that time of a compressor will be performed. Moreover, at step S6 of the gestalt 2 of operation, 
if a forecast LPt is the one or less abnormality set point LP in freezing, the displacement control 
which carries out specified quantity reduction of the capacity from the operation capacity at 
that time of a compressor will be performed. In the conventional freezer, in order to usually 
continue operation until it results in the abnormality set point in freezing, once a freezing 
protective device operates, in order to consider as an abnormal stop, an auto return is not 
carried out, but with the gestalt of this operation, since the displacement control of a 
compressor is carried out when it predicts in advance, a freezer halt by the abnormalities in 
freezing is avoidable. 

[0034] Furthermore, when the 1st abnormalities in freezing are predicted, the displacement 
control of the above-mentioned compressor is performed, and when the 2nd abnormalities in 
freezing are predicted by the next measurement, you may make it stop operation of a freezer. If 
it does in this way, the unnecessary shutdown of a freezer can be prevented and freeze 
fracturing of a plate type heat exchanger can be prevented. 

[0035] Although the control unit 8 given in the gestalten 1 and 2 of the above-mentioned 
operation is considered as the configuration of comparator 8b, 1st operation part 8c, the 2nd 
operation part, control-section 8a, etc., it is not necessarily limited to this configuration, but 
should just suit the meaning of this invention. 
[0036] 

[Effect of the Invention] The freezer concerning claim 1 of this invention as explained above In 
the freezer which carries out heat exchange to a compressor, a condenser, an expansion valve, 
and a cooling medium-ed, connects the plate type heat exchanger which functions as an 
evaporator for refrigerant piping, and constitutes a refrigerant circuit A measurement means to 
measure the temperature of a cooling medium-ed, or the alternative property relevant to it for 
every predetermined time, Since it had the control unit made to suspend operation of a freezer 
when the measurement value which a measurement means measures was inputted, the value of 
the temperature of the cooling medium-ed after predetermined time and an alternative property 
was predicted and this forecast became below the predetermined abnormality set point in 
freezing Before a plate type heat exchanger results in the abnormalities in freezing, a freezer can 
be suspended certainly and the blowout of the plate type heat exchanger 4 and the fall of a 
frozen ability mosquito resulting from a cooling medium-ed being frozen inside the plate type 
heat exchanger 4 can be prevented. 

[0037] Moreover, in the freezer of claim 1, since the freezer of claim 2 made the alternative 
property relevant to a cooling medium-ed the suction pressure of a compressor, even if it does 
not measure the temperature of a cooling medium-ed directly, it can prevent the blowout of the 
plate type heat exchanger 4 and the fall of a frozen ability mosquito resulting from a cooling 
medium-ed being frozen inside the plate type heat exchanger 4 by measuring the suction 



JP-A-2003-287291 

4 



Page 8 



pressure of a compressor as an alternative property. 

[0038] Moreover, in the freezer of claim 1, since the freezer of claim 3 made the alternative 
property relevant to a cooling medium-ed the suction temperature of a compressor, even if it 
does not measure the temperature of a cooling medium-ed directly, it can prevent the blowout 
of the plate type heat exchanger 4 and the fall of a frozen ability mosquito resulting from a 
cooling medium-ed being frozen inside the plate type heat exchanger 4 by measuring the suction 
temperature of a compressor as an alternative property. 

[0039] Moreover, in the freezer of claim 1 , since the freezer of claim 4 made the alternative 
property relevant to a cooling medium-ed the compressor operation current, even if it does not 
measure the temperature of a cooling medium-ed directly, it can prevent the blowout of the 
plate type heat exchanger 4 and the fall of a frozen ability mosquito resulting from a cooling 
medium-ed being frozen inside the plate type heat exchanger 4 by measuring a compressor 
operation current as an alternative property. 

[0040] The freezer of claim 5 is set to one freezer of claim 1 to claims 4. Moreover, a control 
unit Since specified quantity reduction of the capacity of a compressor is carried out when it is 
predicted that a forecast becomes below the abnormality set point in freezing, in the 
conventional freezer When it predicts in advance with the gestalt of this operation, in order not 
to carry out an auto return in order to consider as an abnormal stop, once a freezing protective 
device operates, in order to usually continue operation until it results in the abnormality set 
point in freezing, but to carry out the displacement control of a compressor, A freezer halt by 
the abnormalities in freezing can be avoided, and the problem of not carrying out an auto return 
is not produced. 

[0041] moreover — since a control unit stops operation of a freezer when the forecast by the 
next measurement after the freezer of claim 6 carried out specified quantity reduction of the 
capacity of a compressor in the freezer of claim 5 becomes below the abnormality set point in 
freezing — the effectiveness of claim 5 — in addition, the blowout of the plate type heat 
exchanger 4 and the fall of a frozen ability mosquito resulting from a cooling medium-ed being 
certainly frozen inside the plate type heat exchanger 4 can prevent. 

[0042] Moreover, in the freezer of one claim of claim 1 to claims 6, since brine is used for the 
freezer of claim 7 as a cooling medium-ed, even if brine is used for it, it can prevent the blowout 
of the plate type heat exchanger 4 and the fall of a frozen ability mosquito resulting from a 
cooling medium-ed being frozen inside the plate type heat exchanger 4. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the refrigerant circuit Fig. of the freezer of the gestalt 1 of operation of this 
invention. 

[Drawing 2] It is an explanatory view explaining control of the control unit of the freezer of the 
gestalt 1 of operation of this invention. 
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[Drawing 3 ] It is the flow chart which shows control of the control device of the freezer of the 
gestalt 1 of operation of this invention. 

[Drawing 4] It is the refrigerant circuit Fig. of the freezer of the gestalt 2 of operation of this 
invention. 

[Drawing 5] It is the flow chart which shows control of the control device of the freezer of the 
gestalt 2 of operation of this invention. 

[Drawing 6] It is the flow chart which shows the relation of three sorts of freezing protection 

control of the control device of the gestalt 2 of operation of this invention. 

[Drawing 7] It is the refrigerant circuit block diagram of the conventional freezer. 

[Drawing 8] It is the flow chart which shows control of the control device of the conventional 

freezer. 

[Description of Notations] 

1 A compressor, 2 A condenser, 3 An expansion valve, 4 A plate type heat exchanger, 5 and 6, 7 
measurement means, 8 Control unit. 



[Translation done.] 
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litxmi ] eiiml im#. wfimmikb 
x. 

««wi»AE*T**i fc ^ t t^b-tumm i la 

«co#S8£B. 

mmvmMTbh ztzt zmit -t&m i te 
mwmmmxbhzt z t i ie« 

iWI£B<i&^Bco^£ff±£tf&^k£#m 

t zftmt-t&mxm i t**« 6 ^ v vrnfrnmt 
xtzsemmmm. 

[0001] 
[00 023 

X'hh. H7(c*5WC, 1 liEil, 2<±«I83§ S 3{4 

7"7^f » tim+tbtztirimmstiSib Lxmm-th 
fflmttip^«5r^ab-t«.?a«^m5s. 1 2«4$ijffl)^a 

t, &K&a}3s7coitfflffi#<A;b£ft£ikktc. A7J 
BT*J>&. 

[ 0 0 0 3 ] <Mc, ±l2L£ft#2£BK:fc(t&#«coM 

tnz^xmmth. wmzto^x. simi 



h&3miXW&WMteb$gmL. jJ^LfciWBHiJE 
SSffi t if £ . fa 7 iz H ^X , ^WTiSB^J^BSOJR 

[0 0 04] ^ffi^KKT^ctOTl^-h^ 
ffll^B 1 2 fcA# UTTP- haSS&8HB4 CO* ( 4fc 

%-otz%r0r, mmm.i2£.x&mifli0mm*if£t 
[ooo5] mmms 1 2 co^jwiias t^-t ,t 3 jc. 

<X<7>£ 0 IZfthtlZ, . Xf77S2f, 7 
^f7/S3T, JMffllgjIB 1 2«. A*$<Xfc«€ttk 

3 2^4. 
[0 0 06] 

co J; d t=flDS;Sivcn*ot\ TiecOJ; 3 ^r^S*>**o 

mmmmmx'ii* < » ru- h &*£tsm4<r)#. < r 
if-mm^h b nmimvK^b ^ o isbh#*o 

[0007] *56flHtt±EUfclSJH^*»#-^*fc«>fc: 
5:S8S-rs C i: 0 » »^SJ««c<03RISC J: hVV- 

b^3mftw>7m&mi&*mzm<'ttmiw<?) 
mmmb-tz. ttz, yu- h^mm^^mm 
%tz£&tf3mm<?>ff±i:\B\mx%. sm&mi,*^ 
<nftmz*kt*\,^mmji<?>imt:umb-t&. 

*mb-?h. 

[0008] 

#<*3£g«, U5S#. ^»tii 
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[0009] ttz. ara^^aaswi. »*jhi«o 
#*£Mtc*jwc % a?$awiftcfci«iji-r4tt»»tt&ff 

[0010] jfc, JB*^3^«WB6Kt»i, ffJfcJS 1 CO 

[00113 it*Ji4<7)^<s^s«i, man ko 

[00 12] ijfc x »*«5<0}fta3KBtt % ft^fS 1 A 1 

[ o o 1 3 ] * at . it*ja6 co^«sa«. man 50 

«0<Xotf-S9(= J: S TOM**, JBSfSflSRjefcUTFi: &6 

[00143 mm7<7)ft®mwte. m$a% i *» 

[00 15] 

[ fttycommcomm ] mmcomm i . 01 *«w<o 
hmmmxh*). xn3«. i»it<^sia<o*iji»^s 

[00 16] Ztlt>cr>miz&^X, 5li. Jai5fi#3<0|fH 

[0017] iilT\ «WS«H*J»tov%TgB-r. WW* 
£M»i»8tf>*t*»8bfc:i35&. Jt«S58btiA*S 

•9 . «|0MB8 a«A**S*t ± 9#«§£aOjf!K£<Df? 

[0018] 4mfe0»mrctt. jjea«iDttfiiiiM0P£ 



MBfeU «JEttTt;i:Utt®ji8<0flSl»*«B8cte 
SS. *ljH»*8cttA*S*Ui8IJ6i[TX;tE1t 

u i ms^M^fflT^ct ( i - 1 ) ma<D«!ijgffiT 
ww^^fflpjWTtictmBfitttJ: owr 
ajrsmt ix;ic**«^. ^mLtzm&frhtftmz 

1IT <cXttlM5ft£ttT 1 XJJSITK * 4 . Lfc 
(0 0 1 9 ] 02t=J: 01ufSO$iJP^SiBJ-t4. 

[0020] 02<O*£(4, Sl^^raPraA t ^SH^HSI 
t J:0'hS< LTV**fc». TMAB4>?IIlcJ:&ffjl: 

BiAtt-^J»MBtJ:9/hS<'r*CfcicJ:0, <X0^> 

[0021] ±m<frf-mmzm&.££zfflwyu-i*. 
H3^-rid^, xfyrs2t, ff^^are^BP 

tfosj^** a> a t st, bp*>, iuaen-maic^: 

ittK«iai»7«iBJKaiSg*ffv\ iO^ffi^^i^ 

(c£9t#t*Wffl«***U -?-0^«^$iIffl)gP8 a 
(CM*. ©Jfflia58a{i. XT77S6T', ^S!lffiTt°C 
t««a«aft5e«TllCi:*itRU Xf7 7S7t% 

[0022] *nift<7)jg®-c*«s s^aiii#:oaiPaK 

aSrl¥±T'#. 7-W-h^3c«i^4<0P ( jgPT'* 

cow.m&j±mwi>-£r£xfidcr>x\ —mco&mstzmffi 
[0023] miB^)^jiffl<o««(i. a:«uafR«ib!isw 
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C0024] mmmm 2 . miittmxommo&i® 
2izm^mm^-timm^mmmx'h r ) . msu 
mt< ftmmvmwsm&imwk t mmiz x & mm 
yu-x-hh . *nm<o&mxiz. 04 tz^-r <t a jc, 

«JtHS88(C* S2JiW«8d£RiIU ^«g«c03i 

dx-mmmm^m^ndztx-h^. *<Dm<omm±m 
[0025] ttmmwvm&vmiiiki-imt lt«. 

ttinumtcom&zi'ihzmLxjsz, acasnsoajp 
wjgiztt^-t&frmmof&Amji. s.mmcom^^x 

<. wh. ri/-h^^m§i4co^ffl^«totiipfi 

[0026] ^^^SMte^ti. mk<r>m§t3Mtecr>T 

u- hj&&m%(oftnw£<r)mMz£ ims&mfflw 
At*t. hp*> s m&smmz*ry7°v>7-fh. mm 

^S8tCT. i®mzV>?V>>7LtiimT-?<7>3r 
wm^Pit (i-i) @icty7'j>/Lfc«ttf 
-^ftSfflffi LPi-i J; 0 -^B#ra t #|&iif&. BP*? , 

a<7>ai5^<?±-ri>. 

d(c|^3i#3<0^©J{9fflOffi^^ai^t-i,*)&) XJi 

^L) £>»fffl*JB2tt)H»8dt3£D, SB2?!ttrSS8 
d fcfc t >T . HSS<^0« 1 coig 1 S»gp 8 c ^tfjffilfflK 

izm txn^ k t mmi,z, t ^m^mmmmcomw.. 



[0028] 05iO$lJffll7O-(i. ft#*H4fcLT, JE 

*>\ intSWt<^)»Bli:R*T*&. ffilOfW 

[ 0 0 2 9 ] H6tt. *HJS<?D»JB<^)lM«6IJ18<oai 

(CfcWC, eWjKCSM:, ^f77*S3, S4. S5, 
S 6 fc^-T J: 3 lz . tttt*P*£tt«>jftft(c J; § KttgffilH 

a, ^^a^iHE^ffit-ri.. 
[0030] ^ato»«-ctt, #sKiga<7>sH£tf3g£ 

s^^am^^sfrrs i t iz x o . ftmmcoim&tf 
[oo3i] miico^mmcommt. mmmamm 

>?*ft*mti<r)i&T*ffi]kX'* h . 

[0032] mm<7)&m3 .*mtfecr>&m<7))%m£w. 
it , mmomm 1 2 

«t<o«ja« . mmnmm 1 x«nsgco«® 2 1 n tr* 

[0033] »0 J: a fcff 5 . 

l<Oia3{Ct5V^T, XrvyS6X\ i^SWTtjWWS 

<^W« 2<0Xf77S6t% ^89ffi L P t 

je«LPiHTT»iitf. immc?>zcr>mcr>mz®&fr 
mmzm!*Lmi&ffitz>®m.mmzm. ^*<^^<^ 
jrcii, wmmiitwtfem&m&tx'Mftmfozimtz 
-B««a«^a* s »ri»t^<?ji:ff&^. 
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[00 34] jet, naiBtfHWSSJSfc^FWLfc*^ 

[0035] imnnmnrnm i , 2 itimwMW&a. 
8it. tm&8 b.mi mn&8 c , m 2m%u. mm 

BR5£3 *v*\ *««Wo«i'tca 5 1 coX'htxMX \> > . 
[00 36] 

[IWH<^»JR] J2LLK>!JIUfci:J3 9, *^OW*3ai 
EEttflL <Si«8#§, K3B#. Ifi#2fl 
I . m.?&mb LXmfctZ TV- 

mmms^x-mm Lxtimm&zftm-zft&mw. 
tzm&mz. mLizi$mm.zw±x'% , riz-hses 

[0 0 3 7] lf«3a20^^B(i. Sft&Bia 

Tf&ZblZ**). 7V-h&&3!M$4CDftMX'&ti!& 

mfttfma-f&zbizitm-t&yis- v^&msAn 
[0 0 38] mim3<7)tt$mmt. at*«io 

sl^<t{,, ft##tti: LxEEffimvwsmmzms. 
■thztiz^o. 7\s-h&mtm£4<7>ft&xi&ftw 

>*>-7*??i;mmi}<r>&T*m±x'izh. 
10 0 39] ttz. »*«4<7)^^a(i. wmm 1 CO 



[0040] ttz. m^5cr>^s<mmit. msmnp 
^imm4cD^-rtifrcr>}%m&mizt5^x. mmm. 

[0041] tfc. m>mb<7)$imm±. msMsco 
ftmimzts^x. i±tmco®Mzm$imi&MZitt:& 
(V&oimizx&^Mmtf. mtmwtK%wxrk*h 
mar. ffl®mm*i$mmme>wfc*&±zit&<?)X'. m 
&m5<vy)mztoz.x . smtcrp— h5t»s$i3s4<D 

[0042] ft^7o^^a«, |»^l*> 

^m?m6<7)^-rtifr<Dmj<m<oi$mimizi3^x. « 

fflfCfcr^- h^35^4cO|*)g|5t'tfi^am* J « 

^m&iicowrim±x'% h . 

[EBOfSm^rlttBB] 

[01] *»WOSOI<0»JB i o^a^ao^^Egg 

[02] *^<73mfeo^« i (Vftmmw. crfitmmw 

[03] *^cr)iijs^® i cDftmmscomwmm 

[ 04 ] *%bj^hjs^® 2 c^mmvxm®®! 
mx'hh. 

[05] *^^hj6^® 2 oxiimiwnmwmw. 

<7)®m$:m-?yn-1- J r-hX'fo&. 
[06] *»BJ^^Sfic7)^© 2 cofflmmSVEMO®. 

[07] fcxcoxsmmwcotimmmmmmx-'b h . 

[08] ^^«gS?)#JP§gg?)iM15Ep ^^-r 7 a 
1 SNBtt. 2 3 P3ft#. 4 rix-hst 
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